Toxicity evaluation of verapamil and tramadol based on toxicity assay and expression patterns of Dhb, Vtg, Arnt, CYP4, and CYP314 in Daphnia magna.
In this study, the toxicities of two pharmaceuticals, verapamil and tramadol were evaluated in Daphnia magna using the conventional toxicity tests (acute and chronic test) and the expression patterns of five stress responsive genes. In the chronic toxicity test, several parameters, such as the survival percentage, the body length of D. magna, the time of first reproduction, and the number of offspring per female, were adversely affected during the exposure to 4.2 mg L(-1) verapamil and 34 mg L(-1) tramadol. During the 24-h short-term exposure, verapamil particularly caused a downregulated expression of the CYP4 and CYP314 genes, whereas tramadol upregulated the expression of the CYP314 gene. Neither pharmaceutical affected the expression of Dhb, Arnt, and Vtg. However, during the 21-day long-term exposure, both verapamil and tramadol significantly reduced the expression level of the Vtg gene, a biomarker of the reproduction ability in an oviparous animal, whereas neither affected the other genes.